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Hlftttttl. 2003.08.12 

[^S°J SSI ^gj- aa- XilOlSxl » 
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[SSI #&aa ^£| AF 
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[ ^ ej m m £ s ] 720420- 1 892836 

463-050 

[^] g^Ai Mmm sx^§o[offln 212^ 90m 

[^3] KR 
[£!Ah§^] 
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§h #€!&'af m m=?mL\Q. en e.i ej 
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*>3lSH] 4€- *)H#^« ^S^Kn, ^H*1^H1 ^ ^o^o]-^ efl^ 

JE 2 
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^<y- ^<y- ^H^-^l ^ w o v ^ {APPARATUS AND METHOD FOR CONTROLLING BOOSTED VOLTAGE} 

51 3^ S 23] ^Al^l- q-Bfvfl s|5.£olcf. 

S. 4^r £ 2°fl JEa]^ q-Ej-ufl £^o|cf. £ 5^ £ 2^1 2EX|<a #^^<y- 

200 : M ^-t- 210 : Bflljl ^ 

220 : 7)§*I<y- I^Jf 230 : ^-tifl^- 

240 : #^ 250 : VCCS 

260 : -*f*} 
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<13> ^j-i-o. ^cfl^ol ^^O.S. #^£|J7, ZLofl tC^ Wfl^l^ -^o) ir^ ^ 

<w> neiuj-, ^-71 fV ^7} ^^£)o^ ^s)^ ^is.^. ^^^<y- iicf ^ 

<15> £ lO. ^2fl 7]^o)l ttJ-S ^oj- ^oj- ^vfl JE^ojcj-. 

<16> £ lofl JEAl<£ ti}<4 £o} ? ^2fl 7l^6fl ^MJ#*lfe 7l§^<y-(V ref )^ £ 

wM o 0-(Vi)# HlJU^ZL, zi^l rtj-s^- ^eflolEi ^^0]^ (106)» £tt .2.^]^ 

<17> ^, WlJi77l(l00)^ 7l$^<y- ^^-¥-(102)ofl^ 7l§^<y-(V ref )2}- £^(104) 

y}^ 7 A°^(V re f)M ^-foflir ^eflolEi ^5folU]( 106)1- SL^} 7] 7} ^ *V #^ 

*K&. 7l§^ 0 *KV re f) 0 l ^-«fl€ < a-(V 1 )^.Cf ^ ^ofl^ ^eflojEi =5}ol^(l06)l- ^ 7j 
71 *1Jl« 
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<18> olnfl, ^eflolE] =5^-01^(106)^ ^-tifl^og. (Vl)o ] 7 ] §^<y-(V ref )iLC}- ^ ^-fofl ^-3]- 

<i9> nj.^ , 7i#oii 41- ^<y- ^ in^m *«a-^^-g- ^<a- jihs. -ff^i^i 

[^oj o]-j77f ^ 7l#^ 
<20> n*eH, ^ 7lJ q. ^.c. ^]^o. sfl^*>7l s]#(ripple) 

<2i> ^7i sq- ^ -e-^^- ^r^\7] ^- *m jhmi oj-^ ^ < a^^ < a- 

ofl a}-= *]H3lfr-» ^^*>ji, ^H^ofl rtj-ej. ^oj-^oj.^ ^^*Vcf. 
<22> ^ 2 s-^Hl ^ ^ ^H^^r ^^tM" ^ VMS- ir^MH * 

tf^-i: IH^V^I, 7]$^^ ^<y-^i<y-o] ^oj-ofl Tg}v$*M, ^H^^l 

4. 
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<25> E2fe^W H ^*HH ^H^l^ 7 fl^O.S. M-Bj-^fl 

<26> J£ 2 ^ £ 3^1 ti>2f ^•ol ) a- ^ ^*HH ^)o]$.x) 

^13 #^(clockl,clock2 ( clock3)* ^3*Rr #3 ^^-(200), *fl3 #^(clock3)^l 2)*$ 
^^^^(Vdd)^ z]}^ ^Qis}^ A1HBK210), 
^^^(Vref)^- ^SR^ ^-^-(220), #<3-(V dd )<>1 <^ Sfl*g3. 

^(Vout)^- £-tifl*Rr ^Hfl^-(230), ^<g- ^-tiH^ ^<y-4 laflJEL^ 7l$^<a-(V ref )^ 

3^ *lH# 0 .r(V ctrl )# #^*Hr ^#^-(240), ^l^^^CVctr,)^ 4€- ^l^H 

^fKlctrl)* #^*Kr *H<H ^ ^3 -^(Voltage Controlled Current Source; °l*h 

VCCSSr W)(250), *U * *fl2 £]*fl ^s]^ *fll ^ *fl2 ^H*1(S1,S2), >^*1 *1H 

-^1^°11 ^^Nfe ^13 ^ X|4 ^*1(S3,S4), ^11 tfl^l *)H ^^(S1,S2,S3,S4)^ -g-^Ml 

^^)^^(Cpump)« S^-trtf. 
<27> o^H, M- ^V^ofl ^ ^3X|]AlEKC) ^ *UKRH ^HsL 

-f» ^15. ^^trcf. 
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<28> 5E*V ( SM8J?-(200)fe -HS. (Overlap)^ ■g-^^bfr 7>^^ 8>^ *fll vfl^l 

Xl3 l-^(clockl,clock2,clock3)* efl ^. ^5.^(210)^ <^ <?]7KH1 ±- 

2-^ <$^.s)JL, XMH ^>7> ^Hl <£^.£\3., i=efl<y Xl3 ^3*1(S3) 

<q- <^ls.^(NM0S) H^^l^BKMNl), <^ ±3-^ ^^S] 

-H, ^efl^l ^>7> Xll <as.^i H€*1^(MN1)£| =efl<y ^s^, 7^ o]e ^7f7} ^4 

i^^l(S4)^- ^^Sl^r Xl2 S^fl^l^Ei(MN2) ^ XHB #7>7> XU ^ X]2 ^fii H^l 

^l^Bi(MN2)^ i=efl°l ^7]- o^Tis]^ <S£i ?1 4*1 *H (MC)» ^f-*Vrf. 

<29> ^oj- £-«ll^(230)Tr XU ifl*] Xl4 7^V(Ri ( R2,R3,R4)ol ^sIji, #7l T^^S-ofl 

^sfl <a^^SJ-(V DD ) 0 l 5V<a ^4- MH— 7 t§ 7l^^<a-(V ref )^ 1.2V3 ^-wfl^UCVd)^- #3 

<30> SEtb, ^ ^Hf(240)*r ^-(-) SJ^^HI 7]^^^-(V ref )^- ^(+) 

<a§m*Hl ^afl^^-(v d )* <g^fe ^^(Differential Amplifier^ ^^tj-. 

<3i> VCCS(250)^ 711 °1B ^7># -g-sfl ^ ^«.(240)S.^-El #^3^ #<SM: °J ^ «>ZL , ±. 

SL^ ^7>7> ^^^^(Vdd) <d7KH ^^£]ZL, =efl<y ^7>7> X|l i^KSlH ££3*r XU 

<32> ^1 i^^(Sl)^ TflojH -f-*fl XI 1 #^(cl0Ckl)^- ^ ^ «> Jl , i.SL>L ^-7>7> 

XI 1 B^^l^B](MPl)2l H.efl<?l ^^M, ^efl^l ^7>7> XI 2 ^*KS2H1 <£^. 

XI 2 ^2.^ H^^liEi(MP2)^ ^€4. XI 2 ^^1(S2)^ XMH ^7># -g.*fl ^2 
#^(clock2)^- ^ ^ Ji , ^efl^l t£x\7\ XI 2 ^s.^ H^M^e] (MP2)£) je.^ ^7>^- o^s) 
^ , di-2.ii ^7>7> ZL^^(GND)^1 ^^i)^ XI 3 H^*liEl (MP3)S ^^nf. 
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<33> HL*h *fl3 i^*l(S4)^r ELz]}9l ^>7> <g ^ #<8-(V DD ) 91?}^) ^^^JI, tIWB ^>7> 

^ ^5flAlEKCp Um p)^l ^^51^ A}A <as.i H^^|iBKMN4)S ^^4. *)14 ^ 

^*1(S4)tt TflojH ^>7> ^14 «?!£i H^^l^El(MN4)s] wflol^ t^ofl <^^s]ji, ±SLdz # 
7>7> ^2 H^fl^l^BUMN2)^ 7flolH ^"7> ^ ^]4 ^2.^ H^l^El (MN4)^ ^i^rii # 

*H1 ^^M. =5fl<y ^7>7> #^^<y-(V out ) #^^1 *fl3 3Z]S^ B^^1^eKMP3) 

<34> Tl^AlEKCpump)^ ^^gr *fl2 <aa.^ B^1^E-](MN2)^ = efl<y ^ <a 

2.^ B^^]iE|(MN4)^ i^.^ ^Hl "S^sH, EfSl^fr z\}2 3)2->i B^H^]^iEKMP2) ^ 
*1l3 <3£i H€^liEi(MP3)^ =5)lo] 

<36> 1^^(200)^ £ 4ofl 5.^1^ 7^o) t Jg^zp.;^ oj^ 

*fll *1l3 #^(clockl ( clock2,clock3)^g- l^tH}. <^7}*\ , (clockl)^: ^ 

7l# 7>^ji, ^o]^^]- ^ s o.^.^ a]-^.^, ^2 #^(clock2)£r *U #^(clockl)^l cfl 
«H ^M^ 0 ! ^*m(At) ^ ^l^slJl, tr}°"|^-#ol ^]1 #^(clockl)^l u)*}<^ 

^IJl ^Efl# ^cf. St!:, ^13 #^(clock3)£r afli #^(clockl)4 tiVcfl 7>^c)-. 
^, *fl3 #^(clock3)^r ^11 -I-^(clockl)^ S-f^HH ^H^^M: 7}X}JL, afli #s) 

(Clockl)^ S.-fT t ?>-i- 7>^lCf. 
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<37> 5fl*i a]HE^(210)^ #3 ^-^OOHH <?1«WIV)# 7]Z\ ^^5)^ *fl3 #e) 

(clock3H £}*fl -^^S]cH ^^^^-(Vdd)^ ^^Jl, 2i ^H^l^l- # 

<38> *fl2 i^^(S2)^ A}2 #si(clock2)^ ^oj^HH ^i^slJi, ^3 ^*1(S3)^ *fi4 <ffl 

-2-— B^^^(MN4)o11 Slsfl ^£]JELS i^^l *lH^lJlS] ^H^o^ Bl-g^c}-. ojnfl, 
x\)2 ^*1(S2) ^ *fl3 ^^1(S3)7> ^^^ofl 4^ ^ ^A|Bi(C pump )o1) <a^^i«a-(V DD )ofl 

<39> ^^(Sl)^ *fll #§Uclockl)^ S.-fnPtMM ^^5^1, ^4 ^H*l(S4)^r 

^H^M S-^^HH H^^. ^7}^, A}A ^*l(S4)^r *fl3 ^^^1(S3)^- «>tfl 
S "S^^. ^, ^14 i^*](S4)^ ^H^l^l ^3 i^^l(S3)7l- Hi^£]^r 

<^Htt ^^H5]ZL, ^13 i^^l(S3)7> ^IHSlb ^*HHtt ^-^^Cf. 4*^1, *fll 
(SI) ^ ^4 i^*l(S4)7> H^ofl 7l4AlEKCp Ump )^ ^-§-^ # 

^^(W^l ^-^(260)5. ^l^-^cf. 

<40> ^] ^14 ^^(S1,S2,S3 ( S4)7> *fll ^3 #^(clockl,clock2,clock3) 

^-*K260)5L *\}^-m= Jg-^o] <H #^ *l<y-(V ou t H <^J17> ^^^^ 3llB<?l 

5V5. 
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<4i> 51 5^ 5L 2°\] S.*}& #^^<a-(V out ), ^-^-(240) ^ £^(230)^ #^ 

<42> £ 5ofl £Al^ W>5} ^-O], ( a )^ t^^CVout)^ M-^^fl ZLHflHolJl, (b)fe *V 

* #^-(240)^1 #^ M-e^ nefl^o]^, ( c )^ «. Hfl -"-(230HH 

<43> ^, #^^<a-(V out )^: <£ZL7f *Hr ^^^^^ 5V?}*] 5 yd\) JL^S\ 

3-, #^-(240)^ #^^<g-(V ou t)°l 5V7> S)7l ^^lfe W7> 5V<H| 

■H^S]^ 3l#3M^(regulation) 4^^-. JEEth ^wfl^-(230)^ #^ 

^^(Vout)* ^ ^-«fl^, M^OUtH 5V^1 JL^%o\] ^ h^jel^ 7)§^<a-(V re f)4 

^^*1 1.2V^ ^-yfl^^ #s^x}. 
<44> 7l§^<a- ^-^tL (22 0)^ ^(Voltage), £5L(Temperature) ^ ^5.^ (Process)^ ^ 

sj-ofl ^-^}7ll tH = ^ 7l^^<a-(Bandgap Reference Voltage)(V ref 

^afl^<a-(v d )^- 7l^^^-(V ref )4 1.2Volcf. 

<45> ^ -^w.(240)^ 71^^-y- ^-^^-(220)^1^ 7l^^<y-(V ref )2f £ 

HflJf(230HH #^£]^r ^M°J-(V d )-ar H1M>JL ( ^ S^^-fr 

<46> ^7]^, ^ ^3HM240)fe HH-B^ 7l§^<a-(V ref )°l ^ll^^-(V d )^ -E ^-f , «9^^ 
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< 47 > ^, #^«y-(V out H ^°^>^> *>fe 5VJ±4 ^■«fl^ < a-(V d )^r «H^^ 7 )^^ 

^■(V ref )Jitf ^ja, #^<y-(V out H t°J-^ *fe 5ViL4 ^-f , ^-Hfl^<a-(V d )^ ^ 

^ 7i§^<a-(v ref )^ 3-*>*m-. #^^°o-(v out )oi 5v^4 ^ ^ 

(240)^ 7l§#^^.4 ^ ^<y-g- #^*}-Jl ( #^^<a-(V 0Ut )ol 5VJ±4 ^-f , ^^Hf 
(240)^ 7l^#^iicf #<g-g. ojnfl, #^*HV out )£r -*f*K260Hl «. 

^^^-(Iload)°fl ^*fl ^ =L«H ^ ^#^(240)^1^ 

<48> £ 6 £. <£sHl = #^^<y-(V out ), ^ #^(240)21 #^£3}-«- 144^ 

Z12fl^oUi ( ( b )i=- ^*>#^- *£sM] ^ ^?Hf(240HH #^£l^r l}e]- 

<50> ^, (a)°fl M-EfVl: W>S!f ^o], «.^^-.( Iload ) 7 ]. lmAS ^ ^o. #^^o } . (Vout) o 1 ^ 

^ oW ^31, ^-^^^-(I load )7> 15mAS ^7>tb 7^ o. #^^0^-^)0^ i^Jg-^ol ^7}^ 

<5i> «.^^s (Iioad)7l . x^ofl^ 15mA^ ^7>^^- ajlJE.^ 7l^^<y-(V ref )4 #^<y- 

(V 0 ut)°l ^ti^M ^^tt £-tifl#<y-4^ 7^]^, ^ ^Jf(240)^ 
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<&<>] QSj-o] T^cf. VCCS(250)°lH *lH^fK I re f)^ ^\^(U oad )7\ ^ 

<52> VCCS(250)^ ^^-(240)5.^ ^33^ ^ofl tf-g-*)-^ *lH ^^-(I ctrl )# #^ 

^H^fKlctn)^ ^^^^(C pump )^ ^^sl^ 3*}^ 2^1H1 n}-^ #^ 

^^(v out )-i- ^ zms. ^m^. 

<53> 6(| ^ -i-o^ #^^<g-(V out )ol ^Jl^} ^ 5ViLt} ^ , ^ 

(240 HH 7}^%%£LV\ V^-g- ^<y-ol VCCS(250HH *lH €^Hl c trl)^ 

0 <f 0 l zLofl n^-ej- ^JflAl^CCp,^)^ #*HJ=o] §7^4. nJ-eH, #3 

^•a-CVout)^: ^.HA *>fe ell^H 
<54> ^ ( ^^^oJ- (Vout) ol ojjr*} ^ ^oj-^o^t} 3. ^o. ( ^ -i«. (2 40)o 1 l^ 7 )§ 

t^J±4 3. ^oj-o] VCCS(250HH #33^ ^l^^(Ictrl)^ 0 <f 0 l 

<4^ #3 ^^ A l^(C pum p)^ ^^tt ^V^l #^€4. nJ-eH, #^<y-(V 0Ut )£r <S 
-H7> Ofe 

<56> 51 7^ ^ofl 4^ ^ *1H*>71 l-S.-f^>Holcf. 

<57> ^^OOHH ^3*r afll xfl^l ^13 #^(clockl,clock2,clock3H ^tb 

*]]4 ^*1(S1,S2,S3,S4)^ ^ ±^<>\ ^<&#<# eflf^- 7^^ 

t^SKW* 1^W(S700). ^, ^12 #^(clock2)ofl ^*fl ^12 ^H*1(S2)7> 
^13 #^(clock3)^l ^ ^l^^ls^] 9]^ ^]3 ^*1(S3)7> l}£r£H , ^ 7^*]^ 
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(C P ump)°fl ^^(VddW #tt$r °1<H, *fll (clocklHl ^*fl *U ^ 

^*KS1)7> ^^rSlJl, *\}3 #eJ(clock3W 4^- ^3*1 ^H^lMl *fl4 i^^l(S4)7> ^ 

^ofl nfef ^3xflAlEi(C pump )^ ^£ ^^Hl #-§-*}^r #^#<y-(V out )* ^ 

(260)5. ^l^-^cf. 

<58> ol^ej, ^4 ^*)(S1,S2,S3,S4)7}- ^11 *fl3 #s}(clockl,clock2,clock3) 

^}(260)5 afl^^f ^<>1 #^^^(¥0^)0! <£jL*} 7>}±± t\M<£ 

<59> o]o] t «. yfl H.(230)^ #^^^-(V out )^r ^-«fl^(S702), ^^(240)±= 

£-«fl -^(230)^1 ^n^. ^-wM<a-(V d )4 wH^^ 7l§^<a-(V ref )^: ¥ # 

<^ ^W(S704). 

<60> ojnfl, #^^<a-(V out )ol ^^>^> ^ 5V ^4 ^ fBMt( Vd )A yflc^ 7l§ 

7l^^<a-(V ref )^ ^-of^lcf. 14^ , ^^^oj. (Vout)ol 5m tf ^ ^ 
^-(240)^ «fl-^ 7l§^<a-(V ref )^- ^-tifl^^CVd)'^! ^ofl #^5^ 7l^#^iLcf 

<61> <^7l^, #^^^(V out )^: -¥-^(260)01) jLJEL^r I , oad )^ ^«fl ZL ^o] ^£]JL 
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<62> VCCS(250)^r ^ ^#-¥-(240)<HM *V€SHI 4^ *IM*i*(Ictrl)* 

^°*HV out H ^^cf(S706). 
<63> ^, VCCS(250)^ #^^<a-(V out )ol efl^cl- #fKl ctrl )3 

°<3=# ^-^17]jl ( #^<y-(v out H ^<a-^<y- efl^cf ^-f , *H<H^Kl c trl)^ 

* #7}^, #^^^-(V ou t) 3 31 « ^^*»fl 

<64> #7HH a>sq- ^-o] ) ^oj-^oj.^. ^-yfl^ 

£ 5E^r ^.S^l ^ «v^^ ^#(ripple)# ^ JL^7> ^cf. 

<66> # 7 j i^o] a o V^1 t£ ^^fl^ol ^A] <#Bfl gc^ ^Al<^)^ o^^u}- 

7l# lfl-§-# ^^>7fl ^>7) 3^ ^JAsL Ole^ AjAl^ofl ^ 

SS^M, #^2] ^^J32f Cf-g-ofl 7l7fl^ ^ ^^WH ^S]7M £^ 

^]7> 7>^§1-Cf. 
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i] 

#71 31 1# ^ ^H-^* s^Rr ^ ^<y- ^<y- *ih 

#*1. 

[3^* 2] 

#7] ^|l ^*fl #71 ^^o} 31 1# ^^>J1 ( A>7l eflt £^ ^€^1 

4= ^^i ^h^1s» #^*Rr %M >£^f ; 

#71 ^12 #^ ^ *ll3 #^<Hl £l*fl ^ *fl2 i^^l; 

#71 i^*l ^H^l^l <4e]- ^^sl^ ^13 ^ *fl4 ^ 

#71 *fll ^ ^fl3 ^*]7> ^-£-£1^ ^ #71 ^^ofl #-g-^ ^^ol, 

#7l ^12 * *i]4 ^^i7> #7i #-§-*}^ ^<g-* #^Rr 

3] 

^12^H1 5&<>H, 

#71 afll 5i S.-f^^r^l 4^ ^713. tiV45l^,#7l *f|3 # 

71 *fll #^4 ti>cfl^ fl#-g- 7>*H, 
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#7] 42 m^Sr *}°] : i L #6] ^7} 43 #33 SH^hSLi} ^^^m^ # 
7} 42 #33 *M J$ 7 ] *113 ^Ol^^cf %-§r ^ ^oj- ^oj. 

[^T 1 * 4] 

42*M $1°]*], #7] $M 'S^TT 5.^ ^2flA]Eil- i^Kr 

[^T 1 * 5] 

efl^ A>cloflA-l (swing) s]^ 3* ^ <£<y- 4°]%*}. 

6] 

*fl5*<H 5U°H, #71 43 ^3*13- ^"71 ^14 ^3*1tt ^"71 i^^l ^H^1^3 t} 
€■ ^3^r 53 ^<LS- *>fe ^H^l. 

7] 

^li*oHl S^i, >y-7l 4°]^ 

^•71 ^#^1 3*« #-§-*m ^-71 *i|<H #3*Kr *1H 3 
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A oM ^MSM #7} 7)&£<£}Lt\- S^JAS *)H# 

l^ty 9] 

#71 *W#fi-fe ^"71 ^-§>^^- 7 > ^7>^^- ^7}S]^ ^ 
10] 

7l$^<a-4 ^71 *l"Sl^H ^H^ff"* iH^}^, ^"71 ^ 

111 

^7l ^^^^-i: £-«flSH=- 

^-7] ^tifl^^ ^. 7] 7 i§^<y-o. til^a} ^>^<a-^- ^*Kr ^741; 
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^ ^ *H<W3. 

12] 

^111%H1 9X°1*\, ^71 aflo^^ ^"71 *V#<M ^ 7 }.^S. ^7>£]^ ^ S-^iLig. 

^IH^. 
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